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General and Physical Chemistry- 

Optical Rotating Power of Camphor. HERMAN SCHLUNDT (J .  
Physical Chent., 1903, 7, 194-206).-The rotation of camphor was 
determined at various concentrations and temperatures in cerbon 
disulphide, sulphur monochloride, phosphorus trichloride, and sulphur 
dioxide. It was found thatl the specific rotation increased with con- 
centration and with temperature. The following values mere 
obtained : 

Solveii t. t .  [ U I D .  

Carbon disulphide.. . . . . . .. . . . . . . 55-41 
Sulphur dioxide. ................. 20 55.64 
Phosphorus trichloride , . . . . . . . . 54.8 

20' 

20 
9 )  9 9  ... ... ... 0 53.1 
9 9  99 ... ..... 40 56.4 

With  sulphur monochloride solutions, ordinary gas light was 
employed; the specific rotation at 20' varied from 37.3 to 42.4 for 
3.4 to 20.2 per cent. solutions. L. M. J. 

Law of Substitution in Aromatic Compounds. HUGO KAUFF- 
MANN (J. p. Chem., 1903, [ii], 67, 334-338. Compare Abstr., 1900, 
i, 480; 1901, i, 318;  and Eliirscheim, Abstr., 1903, i, 79).-The 
following table shows the extent to which the molecular magnetic 
rotations of a number of benzene derivatives vary from the normal, 
the abnormality of benzene being taken ns +, 0 : 

Dimethyl-p-phenylenedi- 
amine _. . . . . , . . . . . . .. 

Die th ylaniline . . . . . . . . . . 
Dimethylani line . . . . . . . . 
Dimethyl-p-toluidine . . . 
o Phenylenediamine ... ... 
m-Phenylenediamine . . . 
o- Anisidine . . . . . . . . . . . . . . . 
p-an isid i ne . . . . . . . . . . . . . . 
o-'l'ol uidins . . . . . . . . . . . . . . 
Aniline.. . . . . . . . . . . . . . . . . . . 
p-Toluidine . . . . . . . . . . . . . . . 
Quinol dimethyl ether,.  . 
m-Toluid ine . , . . . . . . . . . . . . . 
Acetanilide . . . . . . , . . . . . . . . 

10,967 
8 816 
8 587 
7.518 
G 165 
5 617 
5.250 
4.834 
3.922 
3-82 1 
3.069 
2.599 
2.932 
1.949 

Diphenyl . . . . . . . . . . . . . . . . . . 
Cat ec h ol . . . . . . . . . . . . . . . . . . 
Pyrognllol . . . . . . . . . . . 
Phenol . . . . . . . . . . . . . . . . . . . 
Etnyl benzene . . . . . . . . . . . . 
Benzene . . . . . . . . . . . . . . . . . . 
Bromobenzene.. , . . . . . . . . . 
Benzaldehyde . . . . . . , . . . . . 
Benzonitrile . . . . . . . . . . . 
Ethyl benzoate ... . . . . .. 
Acetophenone . . . . . . . . . , . . 
Benzoyl chloride . . . . . . . . . 
o-Nitrotoluene . . . . . . . . . . . . 
Nitrobenzene . . . . . . . . . . . . 
p-Ni tro t oluene . . . . . , . . . 

... 
1.622 
1 a350 
1.163 
0.662 
0.084 

+ o  000 
- O.OS6 
- 0.196 
- 0.201 
- 0.382 
- 0.560 
- 1.116 

- 2.152 
- 1.730 

- 2.381 

Those derivatives which have an  abnormality greater than  + 1 are 
rendered luirlinous by Tesla-rays, the intensity of illumination incress- 
ing with the abnormality, Those compounds with a plus abnormality 

VOL. LXXXIV. ii. 28 

Pu
bl

is
he

d 
on

 0
1 

Ja
nu

ar
y 

19
03

. D
ow

nl
oa

de
d 

on
 2

6/
10

/2
01

4 
16

:3
0:

40
. 

View Article Online / Journal Homepage / Table of Contents for this issue

http://dx.doi.org/10.1039/ca9038405401
http://pubs.rsc.org/en/journals/journal/CA
http://pubs.rsc.org/en/journals/journal/CA?issueid=CA1903_84_0


402 ABSTRACTS OF CHEMICAL PAPERS, 

and also bromobenzene, can be substituted in the ortho- and para-positions, 
the others in the meta-position. The higher the abnormality, the greater 
the ease with which substitution takes place. 

Salt formation decreases the abnormality of the amines, but 
increases that of the phenols, This explains the formation of meta- 
substituted compounds from aniline sulphate, the stability of tho salts 
of unstable bases, and the oxidation by air  of phenols in alkaline 
solution. G. Y. 

Radiation from Polonium and the Secondary Radiation 
which i t  Produces. HENRI BECQUERFJL (Compt, Tend., 1903, 136, 
977-982).-A n account of the impressions made on a photographic 
plate by metallic polonium. The polonium emits rays which, when 
they emerge from material which they have penetrated, set up a 
secondary radiation. The a-rays from polonium are very penetrating. 
Of the three distinct parts which constitute the radiation from radium, 
two are present in the polonium radiation, and i t  has not been possible 
to identify anything of the nature of cathode rays in this. The radia- 
tion from uranium (Abstr., 1902, ii, 238) consists solely of rays, 
analogous to the a-rays of radium and polonium, which are cleviable 
by a magnetic field. I n  the uranium rays, no canal rays or cathode 
rays are to be found. 

I t  is pointed out that the designation a-TUdJ8, given by Rutherford 
to the absorbable part of the uranium radiation, is apt to lead to 
confusion. J. McC. 

Radioactive Lead as a Primary Active Substance. KARL 
A HOFMAWN and V. WOLFL ( R e p . ,  1903, 36, 1040-1047. Compare 
hbstr., 1901, ii, 19, 159, 385, 655 ; 1902, ii, 78, 261, 397).-A metal 
has been isolated from pitchblende, the salts of which resemble, in all 
chemical characters, those of lead. These preparations exhibit in very 
high degree both a- and P-radioactivity, the former variety being 
easily absorbable, and the latter having greater permeating power. 
The a-activity is communicated to metals, platinum, gold, lead, and 
more especially palladium, which are immersed in solutions of this 
radioactive lead, these metals acquiring the property in a greater 
degree than the original preparation. The metals retain this induced 
radioactivity after washing or drying for many months, but lose it in a 
few minutes on heating. I n  this treatment with metals, the active 
preparation of lead loses its a-activity, but regains it entirely on 
keeping for a few weeks. 

The P-activity can only be communicated by very intimately mixing 
the radioactive preparation with the foreign substance, for example, by 
dissolving both materials in the same solution. The P-activity is not 
removed by heating to redness. On subjecting lead to the influence of 
a polonium preparation which was powerfully exhibiting a-radioactivity, 
no P-activity was acquired by the lead ; i t  merely possessed induced 
a-activi ty. I(. J. P. 0. 
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Action of Radioactive Substances on the Electrical Con- 
ductivity of Selenium. EDMOND VAN AUBEL (Compt. rend., 1903, 
136, 929-930).-The electrical resistance of a piece of selenium was 
determined by the Wheatstone bridge method to  be 496,000 ohms. It 
was then exposed at a distance of about 3 cm. from the surface of 
hydrogen peroxide for  three or four minutes, and the resistance 
decreased t o  334,000 ohms. When similarly exposed for fifteen 
minutes to turpentine, the  resistance diminished from 46 1,000 ohms. 
to  386,000 ohms. As  light, radium rays, and Rontgen rays produce 
a similar diminution of the resistance of selenium, the experiments 
seem to  show tha t  hydrogen peroxide and turpentine emit rays. 

J. McC. 

Resistance of the Ions and the Mechanical Friction of the 
Solvent. FRIEDRICH KOHLRAUSCH (Proc. Roy. Soc., 1903, '71, 
338-350).-The conductivity of dilute solutions may be expressed by 
the  formula : K~ = ~ ~ ~ [ l +  a(t - 18) + p(t - 18)2], the values for the 
constant differing little for N/lOOOO and N/IOOO solutions. By 
extrapolating the curves, i t  is found they all PASS through zero value 
between - 3 5 O  and - 41". As a first approximation, this temperature 
may be assumed constant, and hence p= C (a - A ) ,  where C and A are  
constants common to a11 electrolytes and the common point is at the 
value - 1/15". Introducing this value to where the  conductivity is 
zero, the conductivity of all electrolytes is given by the formula 
~t = P(t - to) + Q(t  - t , ) 2 ,  where f' and Q are specific constants. If the  
curve representing the  fluidity of water (with arbitrary factor) be 
drawn on the same chart  as  the  conductivity curves, i t  is seen to  be 
closely analogous, and i t  passes through the zero value at - 34O, so 
tha t  the temperature change and zero value of the fluidity a re  
approximately equal to  those of the  conductivity. [It is important 
to  emphasise the fact tha t  i t  is not supposed tha t  the values for 
either constant would really become zero at this temperature, as a 
new expression would be required before the zero value was actually 
reached, as  in the gas equation f ' V =  BY'.] The author  hence considers 
t h a t  the  electrolytic resistance must be considered as  a resistance of 
the solvent, and suggests t h a t  each ion is enveloped by a water 
atmoqphere of considerable thickness. I n  the case of a sluggish ion, 
only the  viscosity friction need be considered, and the  temperature 
coefficient of the resistance is equal to  tha t  of the  viscosity. The 
thickness of the  water atmosphere, however, varies with the  nature  
of the  ions. The hypothesis is not further developed, bu t  the  author  
invites i t s  experimental or theoretical continuation (see Bousfield and 
Lowry, this vol., ii, 52). L. M. J. 

Conductivity and Internal Friction of Solutions. G. RUDORF 
(Zeit. physikcd. Chem., 1903, 43, 257-304).-1n continuation of 
Wolf's work (Abstr., 1902, ii, 299), the conductivities of solutions of 
sodium bromide, potassium chloride, and sodium acetate in  mixtures 
of water and acetic acid were determined. The solutions were 0.01, 
0 025, and 0.05N with respect to  salt and up to  10N with respect t o  
acetic acid. If K is the conductivity of the  aqiieouc; solution of the  

28-52 
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salt, K ,  tha t  of the acid of normality m, and K~ tha t  of the  mixture, the 
following relationship, 100[(~ + K ~ )  - K&nK = D = 9-45, holds for 
concentrations up  t o  n = 1. As the  value of n increases, B diminishes 
in  value. 

The maximum conductivity of acetic acid solution in water is  
displaced by the  addition of sodium acetate. This is due to  the 
isohydric influence of the added salt, and the maximum disappears 
entirely when the solution is O.OFiN with respect to  added salt. 

The value of B gives a measure of the retarding influence of acetic 
acid, when regarded as a solvent, on the mobility of the ions. The 
dissociation isotherm is only applicable for acetic acid up to a 
concentration of 0*25N, but  if a correction for this B-value be 
introduced, Ostwald’s law may be satisfactorily applied up t o  the 
concentration 0.6N. 

The internal friction of various solutions of acetic acid, sugar, 
tartaric acid, n-propyl alcohol, isopropyl alcohol, carbamide, and 
acetone have been determined at 25’ by the Poiseuille and Ostwald 
method, Solutions of sodium bromide, carbamide, and quinol in  
mixtures of water and acetic acid were also examined. Arrhenius’s 
exponential formula, r,~ = 812, is not in accord with the results obtained, 
nor is the linear formula, q =  1 +an. No connection between the 
B-value and the  internal friction could be established. It seems 
probable tha t  if a t  all concentrations the same molecular species were 
present in  the solution, the linear formula would be applicable. This 
seems never to  be the case, and the deviation is caused either by 
polymerisation or by the formation of loose compounds between the 
solvent and the dissolved substance. When the  deviation is due to 
polymerisation, i t  is proportional t o  the normality of the solution, but 
when due to  the  formation of loose compounds i t  is proportioual to the 
square of the  normality. A very decided parallelism exists between 
the  curves of internal frict,ion and those of depression of freezing point 
for non-electrolytes. For electrolytes, the electro-striction causes a 
complication. 

Carbamide in small quantity produces a lowering of the internal 
friction of water; this is, i n  all probability, not due t o  hydrolysis. 

J. McC. 

Relations between the Nature and Properties of Solvents 
and their Ionising Capacity. Electrical Conductivity and its 
Temperature Coefficients in Organic Solvents. GIULIO COFFETTI 
(Gazxetta, 1903, 33, i, 53-68).-The author has determined the elec- 
trical conductivities at various temperatures of solutions of lithium 
chloride, sodium iodide, cadmium iodide and chloride in  methyl 
alcohol, sodium chloride, bromide and iodide in  amyl alcohol, lithium 
and hydrogen chlorides iu  acetaldehyde and paracetaldehyde, lithium 
chloride, sodium and cadmium iodides in acetone, lithium chloride and 
sodium and cadmium iodides in propionitrile, and lithium and cadmium 
iodides in nitromethane, the results being a s  follows. 

The temperature coefficient of couductivity varies both with the 
solvent and with the solute. For solutions of the strong electrolytes, 
i t  is independent of the dilution, and changes but little when the sol- 
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vent is changed, the  values lying mostly between 0.012 and 0.014. 
With  weak electrolytes, on the  other hand, the  temperature coefficient 
of conductivity generally increases with the dilution. Solutions of 
lithium chloride in  acetaldehyde or paracetaldehyde and of cadmium 
iodide in  propionitrile have negative temperature coefficients. Acet- 
aldehyde seems to  have a greater dissociating power than  paracet- 
aldehyde, so t h a t  the association of a solvent cannot be regarded as 
the  cause of its dissociating property. Hydrogen chloride has a very 
low conductivity in  acetaldehyde or  paracetaldehyde, probably on 
account of combination taking place between the  solvent and solute. 
Nitromethane has a very high dielectric constant (56.36 a t  15"), and, 
as Nernst's theory predicts, a strong electrolyte, such as lithium 
iodide, is very strongly dissociated i n  this  solvent. 

Electrical Conductivity of Solutions at the Freezing Point 
of Water. W. C. DAMPIER WHETHAM (Proc. Roy. SOC., 1903, 71, 
332 -338).-The chief results obtained are  summarised in  the  follow- 
ing table, in  which m = number of gram-equivalents of solute per 
thousand grams of solution, whilst the numbers given for each salt 
are  the  ratios of the  equivalent conductivity to  t h a t  at infinite 

T. H. P. 

dilution : 

i KC1- 

0*00001 
0'0001 
0.001 
0.01 
0 * l o  
1 *o 
2 *o 

1'000 
0.999 
0.992 
0 962 
0.896 
0.856 
- 

iBaCI,. 

1'000 
0'995 
0'969 
0.896 
0.778 
0.655 
0.632 

;K2cr20,. 

0.991 
0.929 
0.870 
0.858 
0.783 
- 
- 

+cuso,. 

0'998 
0.967 
0.863 
0.638 
0.405 
0.230 
0.194 

+MgSO,. 

0.983 
0'950 
0.864 
0.659 
0.435 
0.264 
0-192 

Conductive Power of Hvdrazine and 

L. M. J. 

of Substances Dis- 
solved therein, ERNST co~& and CoRNELrs  A. LOBRY DE BRUYN 
(PTOC. K. Akccd. Wetensch. Amsterdam, 1903, 5, 551--556).-The 
properties of hydrazine lead to  the conclusion tha t  i t  might be a n  
ionising solvent. Its dielectric constant, determined by Drude, is 53 
a t  22". The lowest conductivity for the  pure substance, prepared 
from hydrazine hydrate and barium oxide (Abstr., 1897, ii, 22), was 
4 x at 35". The conductivity was determined in a specially- 
constructed cell. Solutions of potassium chloride, bromide, and 
iodide were examined. On account of the di5cul ty  of determining 
the concentration, since but little hydrazine was available, the results 
cannot be assumed to  be accurate, but  they show tha t  as a n  ionising 
solvent, hydrazine is comparable with water, 

The addition of ammonia t o  hydrazine only slightly increases t h e  
conductivity. When water is added to  hydrazine, the  conductivity 
falls to a minimum, reached when the mixture contains 60 mols. of 
water to  100 mals. of hydrazine. J. McC, 
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Behaviour of Diaphragms in the Electrolysis of Salt 
Solutions. 11. WILHELM HITTORF (Zeit. ph~s iku l .  C'hem., 1903, 43, 
239--249).-Some corrections of numerical errors in  the first paper 
and further examples of the anomalous results obtained by 
electrolysis through animal membranes are  given. The author con- 
siders the decrease in  the transport number of the anion with dilution, 
in  the case of cadmium salts, to be due to the  formation of complex 
molecules which are  decomposed by dilution. The transport number 
was found to  decrease from 0.844 for a solution of 1 par t  of cadmium 
chloride in  1.858 of water, to  0.636 for a solution of 1 in 414.15 
parts. Results were obtained with goldbeaters' skin membranes 
similar to  those previously recorded, the solution being separated 
into concentrated and dilute portions. The author  does not consider 
the  results are  satisfactorily explained by the existing theories (see 
Abstr., 1902, ii, 59). L. M. J. 

Electrolysis of Water. WILLIS R. WHITNEY (J. Physical Chern., 
1903, 7, 190--193).-The electrolysis of water at low voltages is 
capable of explanation without any additions to the usually accepted 
theory. I n  the case of an aqueous solution, the electrodes at a n  electro- 
motive force of 1 volt become so charged with oxygen and hydrogen 
that they are  t o  be considered as  gas electrodes of low concentration. 
The gases dissolve in  the water and tend to reach a saturation corre- 
bponding with the above concentration, but  in  a n  open vessel this 
would probably never be attained. L. M. J. 

Ozone as an Oxidation Agent. ROBERT LUTHER and J. K. H. 
INGLIS (Zeit. physikul. Chern., 1903, 43, 203-238).---The anode liquid 
of an electrolytic cell contains a [strong oxidiser, and a platinum 
electrode in  it combined with a calomel electrode yields a n  B.M.3'. of 
about 1.1 volts. The authors consider this oxidiser to be most 
probably ozone, and the  paper contains investigations on the bebaviour 
of ozone electrodes. It is shown that different electrodes in  different 
acids saturated with ozone give, within narrow limits, the  same E.M.P. 
against a calomel electrode. Electrodes charged with oxygen yield a 
somewhat lower value, whilst a hydrogen charge raises the oxidation 
potential ; the  latter increase, however, soon passes away, the  electrode 
regaining its normal value. It was found that  the electrode could be 
rendered free from either oxygen or hydrogen by a misture of ferrous 
and ferric salts. The authors, from these facts, consider tha t  oxygen is 
a primary product of the electrolytic reduction of ozone. To determine 
the  equation representing this electrolytic reduction, experiments were 
made on the  effect of changes of concentration of ozone and hydrogen 
on the E.M.F. It was found tha t  the potential was given by the 
equation T,,,,, - 7rao1. = X, + RT/FlogC,,,,, x C,,andforan ozone-hydrogen 
cell, T = 1.861 + 0~0541ogC,,,,, volts. The result is not in  accord with 
any of the equations the authors had previously considered probable, 
and it is suggested that the  solution of ozone acts as  a weak acid of the  
composition H20, or H20,. I n  the paper, the  authors collect some of the 
results of the work of Brodie and others on oTidation by ozone, where 
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it is shown tha t  in  acid solution, ozone liberates from potassium iodide 
three equivalents of iodine, whilst in  neutral solution only two a l e  
liberated, L. M. J. 

The Decomposition C u r v e s  of Solutions of Copper Salts. 
EMIL ABEL (Zed. Elektrochena., 1903, 9, 268--269).-Heiberg (this 
vol., ii, 263) explains the  rise in  the decomposition curve of copper 
sulphate which begins about 0.1 volt before the decomposition point 
of copper sulphate by assuming the  discharge of Cu' ions t o  
metallic copper. The discharge potential of cuprous ions is higher. 
than tha t  of the cupric ions when the concentration of the cuprous 
ions is smaller than tha t  corresponding with equilibrium between the 
two kinds of ions, hence i t  i s  necessdry to  suppose all the  solutions 
were supersaturated with cuprous ions. This is avoided by supposing 
that  the decomposition point observed is due to  the change Cu"= 
Cu '+F.  This takes place ah a lower potential than the discharge of 
cupric ions when the solution is not saturated with cuprous ions. 

T. E. 
Electrolytic Solution of P l a t i n u m  by Alternating Currents. 

RUDOLF RUER (Zeit. Elektrocheni., 1903, 9, 235-239).-Platinurn 
electrodes, A ,  B, and C, immersed in  sulphuric acid, are so connectetl 
tha t  an  alternating current may be passed between A and B, and, 
simultaneously, a direct current between C and A and B together, the 
two latter acting as  anode. It is found tha t  the platinum is not dis- 
solved by the  alternating current alone, but when the electrodes 
between which the alternating current is passing are  submitted to  
anodic polarisation, the platinum is dissolved. 

The addition of an-oxidising agent (even atmospheric oxygen) to the 
sulphuric acid has the same effect. The maximum rate of dissolution 
is obtained when the strength of the alternating curient is in  a definite 
ratio to  the strength of the polarising current or t o  the concentration 
of the dissolved oxidising agent. 

I n  a, 
few (the anions of which have a great tendency t o  form complex ions 
with platinum), the alternating current produces solution of platinum, 
independently of the direct current, but in  these cases the  direct 
current alone also dissolves platinum in certain circumstances. 

When lead is used as  anode i n  srilphuric acid, it becomes coated with 
lead peroxide and is but little attacked, but i f  a n  alternating current 
is passed between two such lead anodes, lead sulphate is formed rapidly. 
The hydrogen evolved during the one period of the alternation obviously 
reduces the lead peroxide t o  lead oxide, which is readily acted on by 
the acid. If i t  be aksumed that  a platinum anode is coated with a 
very thin film of a peroxide, then the action of a n  alternating current 
in  causing its dissolution is readily explained in  the same way, 
especially the curious fact tha t  a small alternating current produces no 
dissolution when a stiong polarising current or a strong oxidising 
agent is used, because in these circumstances the weak (alternating) 
cathodic polarisation would be insufficient to  reduce the peroxide. 
That  a very strong alternating current produces a decreased amount 
of dissolution is also explained, because then the peroxide would be 

Most electrolytes behave in  the same way as sulphuric acid. 
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reduced to metallic platinum, which is also insoluble, and the electrode 
would be simply disintegrated, which is the case. Passive iron 
behaves like platinum towards alternating currents. T. E. 

Abnormal Electrolytes. PAUL WALDEN (Zed. physika!. Chem., 
1903, 43, 385--464).-The paper contains a review of recent work 
dealing with the conductivity of solutions in  cases where the solvent 
is other than water, and the solute is a substance not generally 
regarded as an  electrolyte. Besides this general matter, a large 
number of experimental data are given in the paper, some of which 
have been already published and discussed (compare Walden, Abstr., 
1901, ii, 11 ; Walden and Centnerbzwer, Abstr., 1902, ii, 245 ; Walden, 
Abstr., 1902, i, 169, 536, 554). 

Further experiments are recorded in which solutions of bromine in 
liquid sulphur dioxide and of iodine in sulphuryl chloride (below Oo) 
were found to have a n  appreciable conductivity; the same holds for 
solutions of iodine chloride, iodine trichloride, and iodine bromide in 
liquid sulphur dioxide, arsenious chloride, or sulphuryl chloride, I n  
all these cases, the equivalent conductivity is greater the lower the 
temperature, and i ts  value increases with the dilution. The author, 
by way of explanation, adopts the view that bromine and iodine may 
exist not only as anions, but also as cathions : Br', I*, I*". 

The author has studied also the conductivity of phosphorus tri- 
bromide and pentabromide, arsenious bromide, antimony pentachloride, 
stannic chloride and bromide, and sulphur bromide in liquid sulphur 
dioxide, and of phosphorus pentabromide and stannic iodide in arsenioud 
chloride, and concludes that the assumption of the following cathions 
is necessary : P"', Po***', As***, Sb***, Sb**"., Sn"",. and S,". 

From investigation of solutions of quinoline! pyridine, and a-picoline 
in  sulphur dioxide and of quinoline in arsenious chloride, sulphuryl 
chloride, and phosphorus oxychloride, i t  appears that  tertiary nitrogen 
bases yield divalent cathions (RN)". 

From the behaviour of triphenglcarbinol, trimethylcarbinol, tri- 
phenylmethyl (also its chloride, bromide, and iodide), and trimethyl- 
carbinyl iodide, the existence of the cathions (C,H5),C' and (CH,),C' 
is deduced. The number of the radicles attached to the central 
carbon atom appears to determine the tendency to  dissociation, for 
the tertiary halogen compounds dissociate more readily than the 
secondary, and still more so than the primary, halogen compounds. 
The pheayl radicle especially has the power to produce carbonium 
bases and salts tha t  are capable of dissociation. 

Experiments with bromoacetyl bromide and a-bromoisobutyryl 
bromide in  sulphur dioxide solution make it probbble that there exist 
acid cathions of the type (R*CO)', where R is an  organic radicle. 
Similarly, experiments with solutions of phosphorus oxychloride in 
liquid sulphur dioxide point to the existence of tho cathion PO"'. 

J. C. P. 

Magne t i c  and Electric Dichroism of Liquids. GEORGES MESLIN 
(Compt. rznd., 1903, 136, 888-889, 930-932).-When a suspension 
of potassium dichromate in carbon disulphide or turpentine is placed 
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in  a strong magnetic field, i t  becomes dichroic. Carbon disulphide, 
turpentine, or an  aqueous solution of potassium dichramate do not 
exhibit the phenomenon. The dichroism can also be produced with 
other liquids, such as benzene or stannous chloride, anti with various 
coloured substances, such as methyl-orange, eosin, hc. The dichroism, 
which n a y  be either positive or negative, depends on the nature of 
both the solvent and the dissolved substance. I n  carbon disulphide, 
cupric sulphate exhibits positive dichroism, whilst i n  turpentine it 
shows negative dichroism. 

When a ray of polarised light is passed through the dichroic solutions, 
the plane of polarisation is rotated, but no elliptical polarisation or 
magnetic double refraction could be found. The asymmetry caused by 
the magnetic field persists for some seconds after the field has been cut 
off, but disappears more rapidly if the liquid is shaken. 

The only case of dichroism produczd by an  electric field was tha t  
found for a solution of methyl-orange in carbon disulphide; in the 
electric field, this solution is negatively dichroic, whilst in the magnetic 
field i t  is positively dichroic. J. McC. 

Apparatus for Measuring the Expansion of Gases with 
Temperature under Constant Pressure, THEODORE W. RICHARDS 
and KENNETH LAMARTINE MARK (Zeit. physikal. Chern., 1903, 43, 
475--486).-1n the apparatus described, provision is made €or keeping 
the whole of the gas under observation a t  the same temperature, and 
the pressure is measured to within 0.01 mm. of mercury with the aid 
of Rayleigh's barometer (see Abstr., 1893, ii, 514). The temperature 
interval, further, for which the expansion has been measured is small, 
namely, from 0' to 32.38', the transition temperature of sodium 
sulphate. 

The coefficients of expansion thus obtained w e  as follows : hydrogen, 
0.003659 ; nitrogen containing 2 per cent. of hydrogen, 0*003660 ; 
carbon dioxide, 0 -003 7 2 7. J. C. P. 

Specific Heats and Heats of Vaporisation or Fusion of 
Aniline and other Organic Compounds. ROBERT DE FORCRAND 
(Compt. Tend., 1903, 136, 945-948. Compare Abstr., 1901, ii, 372, 
594, 641 ; 1902, ii, 379;  this vol., ii, 267, 353).-The author has 
verified the relationship (L + x)/T= 30 (Zoc. cit .)  for aniline, benzene, 
nitrobenzene, and acetic acid. The results in all cases appear to give 
low value9, but this is attributed to the fact that  the specific heat of 
the solid has not been exactly determined on account of part  of the 
substance remaining in  a superfused condition. The specific heat of 
solid aniline is shown to be 0.2230 at - 1 5 O ,  and its  molecular heat of 
fusion is 3.711 Cal. The moleciilar heat of fusion of acetic acid is 
2.629 Gal. Wi th  these new numbers, values are obtained which 
confirm the above relationship. 

Relationship between Heat of Vaporisation and Critical 
Magnitudes. h. J. BATSCHtxSKt (Zeit. physikd.  Chern., 1903, 43, 
369-37 I).-The connection between the heat of vaporisation, r, 
and the critical values, 5"k and vk, is better represented by the 

J. McC. 
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formula MY= 2T+ 65(Tk2/T)(l/[(v/vk) + 0.4411 than by the formula 
given by Bakker (ibid., 1895, 18, 519). I t  is shown that  for ether 
and chloroform this formula gives good results. The formula is  only 
applicable to  non-associated subatances, and may in  such cases be 
employed for determining the critical temperature. J. McC. 

Critical Phenomena of Partially Miscible  Liquids. Ethane 
and Methyl Alcohol. JOHA N P. K UENEN ( PTOC. K. Akad. FVetensch. 
Amsterdam, 1903, 5, 473--482).-The critical curves of partially 
miscible liquids are discussed (compare Kuenen and Robson, Abstr., 
1899, ii, 356, and van der Waals, Abstr., 1900, ii, 134). The author 
arrives a t  the  conclusion tha t  when the  three phase pressure lies 
between the vapour pressures of the  components, the critical curve 
is concave towards the temperature-axis, and when it is higher than 
the  vapour pressures of the components the curve is convex (as in the 
case of ether and water). The effect of molecular association on the 
critical temperature is also considered. 

The critical curve for mixtures of ethane and methyl alcohol rises 
normally from the  critical point of methyl alcohol and passes through 
a maximum a t  120’. I t  falls to a minimum between 25’ and 30°, 
then rises rapidly. 

Down to -789 ethyl alcohol and ethane remain miscible in  all 
proportions. J. McC. 

F. W. Clarke’s  ‘‘ New Thermochemical Law.” JULIUS 
THOMSEN (Zeit. plqsikal. Cl~enz., 1903, 43, 487-403).-The above- 
mentioned empirical law, according t o  which the heats of combustion 
of organic compounds are  multiples of the same constant, is discussed 
by the author. H e  finds serious differences between calculated and 
experimental values, and declares tha t  the law is of no value. 

J. C. P. 

Heats of Formation of Barium Compounds .  ANTOINE GUNTZ 
(Compt. rewd., 1903, 136, 1071--1072).-The author has determined 
indirectly the heats of formation of the following barium compounds. 
Barium monoxide, 133.4 Cal. Barium nitride, Ba3N2, 149.4 Cal. 
Barium hydride, 37.5 Cal, Barium ammonium, Ba(NH,),, 53.3 Cal. 

T. A. H. 

Heats of C o m b u s t i o n  of Organic C o m p o u n d s  viewed as 
Additive Properties. H y d r o c a r b o n s .  PAUL LEMOULT (Compt. 
Tend., 1903, 136, 895--898).-For hydrocarbons of the paraffin series, 
the molecular heat of combustion is given by (157n + 55) Cal., where 
n is the number of carbon atoms present in  the molecule. For hydro- 
carbons of the  olefine series, the value is (157n+28) Cal., and for  
those of the acetylene series it is (157n + 2) Cal. 

In  the  case of aromatic hydrocarbons, the value is (1  15.7572 + 8 2 5 )  
Cal., and the value may also be calculated for mixed hydrocarbons, as 
well as for alicyclic hydrocarbons. J. McC. 
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R e d e t e r m i n a t i o n  of the Transition Temperature of Sodium 
Sulphate, r e f e r r e d  to the International Scale. TmoDoRE W. 
RICHARDS and ROGER CLARK WELLS (Zeit. plqsikal. Chem., 1903, 43, 
465-474. Compare Richards and Churchill, Abstr., 1898, ii, 555).- 
More exact determination of the transition temperature of sodium 
sulphate with the aid of various standard thermometers gives the 
value 3 2 ~ 3 8 3 ~  +_ O*0Ol0 (on the hydrogen scale). The authors consider 
t h a t  this temperature is quite as steady and defined as either of the 
two fixed points commonly used in thermometric work, and i t s  use is 
accordingly recommended. J. C. P. 

Molecular Rise o f  Boiling Point for Nitrobenzene. HEINRICH 
BXLTZ ( B e y . ,  1903, 36, 11 lo).-Bachmann and  Dzieworiski (this vol., 
i i ,  354) found the constant for the  molecular rise of boiling point 
of nitrobenzene t o  be 50*1', a value varying from tha t  obtained by 
the  author in  1895 (Abstr., 1896, ii, 412), namely, 46'. The author 
has since redetermined the constant and has found it t o  be 50*4O 
(dionc&i., 1901, 22, 627). A. McK. 

Modif ica t ion  of the Landsberger Apparatus for Molecular 
Weight Determination. ALFRED LEHNER (Ber, 1903, 36, 
1105-lllO).-A sketch of the apparatus and a description of the  
method are given. The advantage, as  compared with the apparatus 
of Landsberger and the  modifications of it by McCoy and Smits, is 
tha t  the  quantity of solvents required is very small. Determinations 
can be quickly made, since i t  is possible t o  add the weighed quantity 
of substance directly after the boiling point of the  solvent has been 
taken, and t o  proceed a t  once to  determine the  rise of the boiling 
point. A. McK. 

Determination of Molecular Weights. HENRY C. BIDDLE 
(Amer. Chene. J., 1903,29,341-352).-A method is described by which 
the difference between the vapour pressures of a solution and the 
solvent can be measured directly. The apparatus consists of a 
differential manometer, in  which olive oil is used, and two flasks of 
nearly the same capacity (about 250 c.c.); the flasks are  connected 
with the manometer by capillary tubes, which are of equal length and  
form one piece with the ground-glass stoppers of the flasks. A tube 
provided with a glass stop-cock passes through the stopper of each 
flask and extends to  1-2 em. from the bottom; the  part of each 
tube above the stop-cock is graduated and has a capacity of 10-15 C.C. 
By means of a T-piece attached to  tha t  portion of the capillary tube 
which connects the stoppers of the flasks, the whole apparatus can be 
readily exhausted. A complete description and diagram of this 
apparatus are given in  the original paper. I n  making a determinatiou, 
the flasks are maintained a t  a constant temperature by means of a 
thermostat. The pressure within the  apparatus is reduced to about 
300 mm. of mercury, equal volumes (10-15 c.c.) of solution and 
solvest respectively are introduced into the flasks, and the difference 
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between the  vapour pressixres is registered by the manometer. 
molecular weight is calculated from the equation 

where R is the diminution in the vapour pressure produced when a 
gram-molecular weight of the substance is dissolved in 100 grams of 
the solvent, and P a.nd JV denote the weight in  grams of the sJb- 
stance and solvent respectively. 

By this method, the molecular weights of naphthalene, cinnamic 
acid, salicylic acid, and iodine in ethereal solution, and of naphthalene, 
phenanthrene, sulphur, phosphorus, and iodine in carbon disulphide 
solution were determined. I n  the case of iodine, i t  was found tha t  
in  each solution the molecule is diatomic. In  order to  ascertain the 
molecular complexity of iodine in  alcoholic solution, the osmotic 
pressure was determined, the vapour pressure of alcohol being in- 
sufficient to  afford trustworthy data by the method just described. 
Tho results point conclusively to the diatomic condition of iodine in  
alcoholic solution, and confirm the  gbullioscopic determinations of 
Beckmann and Stock (Abstr., 1895, ii, 382). 

The 

M = K( 1 O O / ( f  -1’)). ( I ) /  W ) ,  

E. G. 

Freezing Point Depression in Electrolytic Solutions. JAMES 
WALKER and A. J. ROBERTSON (Proc. Roy. Soc. &din,, 1903, 24, 
363-379).-Freezing point depressions and ionisation coeEcients were 
determined by a method in  which the systematic errors introduced 
differ from those introduced in  the ordinary methods. The freezing 
point was obtained by the addition of excess of ice to  the  solution, 
and when a constant value had been reached some of the liquid was 
filtered off and analysed. To obtain the ionisation value, two experi- 
ments were made in succession, one with the electrolyte desired, the  
second with a non-electrolFte, o r  more conveniently with a slightly 
dissociated compound of known ionisation. The availability of the  
method is clearly shown by experiments with malonic and acetic 
acids, and the agreement of the results for strong electrolytes with 
those of other observers is seen from the following table of equivalent 
depressions in  0.05 N solution : 

HCI. KC1. NaCl. 
Loomis .......................... 3.59 3.50 3.531 
Barnes .......................... 3.597 3-504 3.5136 
Walker  & Robertson ......... 3.590 3.493 3.526 

L. M. J. 

The Variability of the Quantity b of the Equation of Con- 
dition. JOHANNES D. VAN DER WAALS, juD. (Proc. K. Akad. Wetensch, 
Amsterdam, 1903, 5, 4S7--497).-ln order to  make a correction for 
the  space actually occupied by the molecules of a gas, van der Waals 
(sen.) has deduced the term 17bb/32V, whilst Boltzmann has deduced 
3b2/8Vto be introduced into the equation of condition. The author 
deduces mathematically that there is no justification of the former 
term, and gives 5 shorter process for  deducing tha t  of Boltzmann. 

J. McC. 
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Idea of Independent Components. RUDOLF WEGSCHEIDER 
(Zeit. physikul. Ciiern., 1903, 43, 376. Compare this vol., ii, 356).- 
The definition of independent components given by the author places 
no restriction on the application of the phase rule, but tha t  given by 
Nernst (this vol., ii, 356) requires in certain cases a limitation of the 
phase rule. J. McC. 

Equilibrium in the System Composed of Sodium Carbonate, 
Sodium Hydrogen Carbonate, Carbon Dioxide, and Water. 
HERBERT N. MCCOY (Anzer. Ckem. J., 1903, 29, 43'7--46Q---The 
source of error in many solubility determinations of hydrogen 
carbonates is due to the loss of carbon dioxide, sodium hydrogen 
carbonate, for example, being hydrolytically dissociated according to  
the equation NaHC03 + H 2 0 c N a O H  + H,CO,. When a solution of 
sodium hydrogen carbonate of known strength is taken, i t  is not possible 
to measure the amount of hydrolytic dissociation by determining the 
concentration of the vapour phase, since sodium hydrogen carbonate 
is itself an acid and can act on sodium hydroxide thus : NaHCO,+ 
NaOH=Na,CO, + H,O. The equilibrium between sodium carbonate, 
sodium hydrogen carbonate, carbon dioxide, and water mas experi- 
mentally determined by the author by an  examination of the liquid 
and vapour phases in equilibrium with one another a t  25'. The 
equilibrium is expressed by 2x2C/kP( 1 - x) = K ,  where x is the fraction 
of sodium in the form of hydrogen carbonate, 1 - x  the fraction in 
the form of carbonate, C the concentration of the sodium in gram- 
atoms per litre, k the solubility coefficient of carbon dioxide in water 
at 2 5 O ,  and P the partial pressure of the carbon dioxide. For dilute 
solutions, K= 53 x 102. 

From the ionisation constant of carbonic acid, Walker (Abstr., 
1900, ii, 268 ; compare also Walker and Cormack, Trans., 1900,77, 5) 
has calculated the hydrolytic dissociation of an  N/10 solution of sodium 
hydrogen carbonate. Since, however, sodium hydrogen carbonate is 
itself a weak acid, the amount of free hydroxide is less than tha t  
found by Walker. 

I n  
a solution containing 0.5 gram-mol. of sodium carbonate in 10 
litrss, 6 2 per cent. of the carbonate exists as hydroxide and hydrogen 
carbonate. The ionisation constant of sodium hydrogen carbonate is 
nearly equal to the constant of the second hydrion of carbonic acid, 
whlch is 6.0 x a value 115040 as great as tha t  of the first 
hydrion. When sodium hydrogen carbonate solutions are left exposed 
to air, they lose carbon dioxide; the state of equilibrium may be 
calculated when the concentration of the solution and the quantity of 
ca'rbon dioxide in the air  are known. 

The hydrolytic dissociation of sodiam carbonate was calculated. 

A. McK. 

Reduction of some Metallic Haloids by Hydrogen. Influence 
of Pressure. A, JOUNIAUX (Compt. rend., 1903,136,1003-1005).- 
Certain metals are able to decompose the halogen acids, but an  
equilibrium becomes established when a certain amount of hydrogen 
is present, since the reaction is reversible. Several metal haloids 
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were heated in  sealed tubes with hydrogen, and after quickly cooling 
the  concentration of hydrogen and halogen acid in the gas phase was 
determined. Denoting the ratio of halogen acid to total quantity of 
gas by a, i t  is shown that  log[(2 - a)(l- u)]/u2 = nz/T+ (n + l ) l o g T + p  + 
log2 +log+, where T is the absolute temperature, T the initial pres- 
sure of the hydrogen, and 8 i t s  temperature (absolute), and nz, n, and p 
are  constants. The values of a obtained with silver chloride at 540' 
and 640°, and with silver bromide at 600°, 655O, and $OO", agree well 
with those calculated from the  formula, Silver iodide and lead iodide 
a re  not acted on by hydrogen, and lead chloride and bromide are 
decomposed to  such a small extent tha t  i t  would be useless to  apply 
the  formula. J. McC. 

Physical and Natural E q u i l i b r i u m  between the Modif icat ions 
of Acetaldehyde. I. REINHARD HoLLbfaNN (Zeit. physihal. Chem., 
1903,43,129-159).-The most important results have been previously 
published by Roozeboom (this vol., ii, 135), but the numerical values 
differ slightly. The natural melting point is 6.75Owith 88.3 mol. per cent. 
paracetaldehyde, the  natural boiling point is 41.6' with 53.4 mol. per 
cent. paracetaldehyde, whilst the natural critical temperature is 2 18' 
with 11 mol. per cent. paracetaldehyde. I t  is seen tha t  at temperatures 
above about 100' the polymerisation oE the saturated vapour increases 
with temperature. This, a1 though the  reverse of previously studied 
examples of polymerisation, is not contrary to theory, Some preliminary 
experiments were made with metacetaldehyde which point to the exis- 
tence of a triple point at 167', but  the investigations are not completed. 

L. M. J. 

Equilibria in the System : Succinoni t r i le ,  Silver Nitrate, 
W. MIDDELBERG (Zeit. physikal. Cll~em., 1903, 43, 305-353). Water. 

-The three binary compounds, C,H,(CN),,4Ag'N03 ; 

and C,H,(CN),,AgNO,, can be formed from succinonitrile and silver 
nitrate. I n  presence of water, two ternary compounds may bou formed ; 
one of these is 2C,H4(CN),,AgN0,,H,0, and the composition of the 
other is probably t o  b e  represented by 4[2C,H,(CN),,AgN03],H,0. 

The equilibrium relationships were determined at the  atmospheric 
pressure. 

The binary systems silver nitrate-nitrile, nitrile-water, and silver 
nitrate-water are  discussed. The binary compound, C,H,( CN),,A gNO,, 
decomposes at 76.3' into nitrile and the second binary compound, 
C,~,(CN),,2AgN03. The cryohydric point of a solution of the 
nitrile in water is - 1*2'? and in this system a quadruple point 
also occurs at 18.5'. The ternary systems are discussed and the 
results are  graphically represented on a triangular diagram. The 
ternary compound, 2C,H4(CN),,AgN0,,H,0, decomposes at 31 * 3 O  into 
C2H4(CN),:AgNO3 and solution of the  nitrile. 

The equilibria and the  isotherms are  considered from all points of 
view, but the  conclusions cannot be shortly summarised. 

C2H4( CN),,2 AgNO, ; 

J. McC. 
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Velocity of Transformation of Tribromophenol Bromide 
into Tetrabromophenol. A. H. J. BELZER (Proc. K. Bkccd. Wetensch. 
Amsterdam, 1903, 5, 556-561).-The velocity of transformation of 
tribromophenol bromide (Benedikt, Abstr., 1 S79, 7 17) into tetrabromo- 
phenol by means of sulphuric acid was determined by making an  
emulsion with chloroform. Tribromophenol bromide can be estimated 
in  presence of tetrabromophenol by ascertaining the quantity of iodine 
liberated from potassium iodide, The action is a unimolecular one. 
The influence of the quantity of sulphuric acid is very great, and the 
catalytic agent appears to  be sulphur ttioxide. 

The temperature coefficient was greatest in  those cases where the 
added sulphuric acid contained excess of sulphur trioxide. 

The results may be interpreted either by the formula proposed by 
Benedikt (Zoc. c i t . ) ,  or by that suggested by Thiele (Abstr., 1900, i, 
288), but Kastle’s hypothesis (Abstr., 1902, i, 211) of the intermediate 
formation and decomposition of non-isolated products is  not supported. 

J. McC. 

Catalytic Decomposition of Hydrogen Peroxide and the 
Mechanism of Induced Oxidations ; Nature and Function of 
Catalase. A. S. LOEVENHART and J. H. KASTLE (Amer. Chem. J., 1903, 
29, 397--437).-Bredig and his pupils have found tha t  the catalytic 
decomposition of hydrogen peroxide by colloidal platinum conforms t o  
the logarithmic equation for reactions of the first order, and conclude 
tha t  the reaction is represented by the equation H,02=H,0+0 
and not by 2H2O,=2H2O+0,. The authors do not accept this 
conclusion. Bredig has further expressed the  analogy between enzymes 
and colloidal metals by terming the  la t ter  ‘‘ inorganic ferments,” and 
has pointed out the  poisonous effect produced by the  inhibitory action 
of many substances on the  decomposition of hydrogen peroxide by 
colloidal gold and platinum. The authors have extended Bredig’a work 
by investigating t h e  effect of various inhibitors on the catalytic 
decomposition by finely divided silver, platinum, copper, iron, silver 
oxide, thallium, ferrous oxide, copper sulphate, and catalase, whilst the  
inhibitors used were hydrocyanic acid, sodium nitrate, potasium 
nitrate, sodium chloride, sodium fluoride, sodium sulphate, sodium 
phosphate, sodium hydrogen carbonate, potassium bromide, potassium 
oxalate, ammonium nitrate, ammonium chloride, ammonium thiocyanate, 
thiocarbamide, carbamide, hydrogen sulphide, hydroxylamine, phenyl- 
hydrazine, acetic acid, and sodium thiosulphate. Some of the  inhibitors 
retard and others accelerate the decomposition of hydrogen peroxide in  
presence of the  various catalysers, a result which in  most cases can be 
explained on purely chemical grounds. I n  the  case of finely divided 
metals, a thin, insoluble film of a compound of the  metal is formed 
over its surface, and this accounts for the  fact tha t  a very small 
amount of the  inhibitor will hold in  check a much larger quantity of 
the  metal. The action of silver, for instance, is  retarded by sodium 
chloride, but not by sodium fluoride; in  the  first place, a coating of 
silver chloride is produced on the  silver; in  the second case, there is 
no such deposition, since silver fluoride is soluble. Certain substances, 
like ammonium thiocyanate, inhibit because they a re  themselves 
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oxidised by the hydrogen peroxide, which is accordingly removed from 
the solution, and further, because a substance like hydrocyanic acid 
may be formed i n  their oxidation. The analogy between the action of 
inhibitors on the catalytic decomposition by tissue extracts and by 
colloidal platinum is emphasised by Bredig, but the experiments of the 
authors indicate that there is no real analogy between inorganic and 
organic catalysers. 

I n  the absence of formic acid, the oxidation of formaldehyde by 
hydrogen peroxide is greatly accelerated by finely divided platinum. 
Although formic acid is about twice as readily oxidised as formaldehyde 
by hydrogen peroxide in presence of platinum, it was found that, in 
absence of platinum, formaldehyde was much more readily oxidised by 
hydrogen peroxide than formic acid. When a mixture of formic acid 
and formaldshyde in equal amounts is acted on? in presence of spongy 
platinum, by hydrogen peroxide in quantity suflicien t to oxidise either, 
but not both, to the next higher stage of oxidation, the acid is oxidised 
almost to the exclusion of the aldehyde, Formic acid is, accordingly, 
a stronger reducing agent than formaldehyde. 

The oxidation of formic acid by hydrogen peroxide in the presence 
of catalysers was studied, Those substances which effect the decom- 
position of hydrogen peroxide also accelerate the oxidation. Platinum 
black and liver catalase do not effect the oxidation of neutral potassium 
oxalate by hydrogen peroxide. 

Colloidal Me ta l s  and other Inorganic Colloids. FRIEDRICE 
BOCK (Chem. Ceiitr., 1903, i, 614; from Oesterr. Chem.-Zeit., 6, 
49--54).-1n order to demonstrate experimentally the catalysis of 
hydrogen peroxide by means of colloidal platinum, its analogy with 
the process of fermentation, and the " poisoning effect " of hydrocyanic 
acid on it, six cylindrical gas generating vessels are employed, the 
delivery tubes of which dip under separate measuring vessels in the 
same pneumatic trough. Cylinders 1 and 2 are filled with platinum 
sponge and water, 3 and 4 with colloidal platinum and water, and 
5 and 6 with yeast and water. To 2, 4, and 6, a few drops of a very 
dilute solution of hydrocyanic acid are added, and finally a solution of 
pure hydrogen peroxide is introduced into each cylinder. Oxygen is 
evolved from cylinders 1, 3, and 5, but not from 2, 4, and 6. 

A. McK. 

E. w. w. 
An Attempt to Explain Physically the Periodic Regularity 

of the Chemical Elements .  A .  J. BATSCHINSKI (Zeit. physikul. 
Chem., 1903, 43, 372-375).--Tn the periodic recurrence of the 
properties of the elements with increasing atomic weight, the author 
sees an  analogy with harmonic tones, On this basis, the hypothesis is 
set up that the atoms are in a state of vibration, and the magnitude of 
the period of vibration conditions the properties of the elements ; the 
values of the periods of vibration of related elements stand in simple 
relationship with each other. A harmonic relationship exists between 
the square root of the atomic weights of many allied elements, thus 
for fluorine, 4; = 3 x 1.46, for chlorine, J% = 4 x 1.49, and for bromine 
,,/Z= 6 x 1.49. 
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The author has calculated the square roots of the atomic weights oE 
the elements, and set these in the Mendeldeff table. The table shows a 
decided tendency to form a harmonic series in the vertical columns, 
and the deviations are probably t o  be explained on the ground tha t  
the atom is not to be regarded as a material point, but as a material 
system. 

The hypothesis can also be extended to the structure of spectra, an1 
explains why in certain groups of elements the series OF spectral lines 
moves towards the red end with increasing atomic weight. 

J. McC. 
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